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Lockheed Environmental Systems & Technojogies Co.
Lockheed Analytical Services
975 KeUy Johnson Drive Las Vegas. Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146

LOCKHEED MARTiN

November 6, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
P.O. Box 969
1022 Lee Boulevard
Richland, WA 99352

RE: Log-in No.: L8060
Quotation No.: Q400000-B
SAF: B96-194
Document File No.: 0928596A
BHI Document File No.: 401
SDG No.: LK8060

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 28 September 1996.

The temperatures of the two coolers upon receipt were 2 and 31C. Sample containers
received agree with the chain-of-custody documentation. All sample containers were received
intact. Samples were received in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Mary Wolf at (702)
361-3955 ext. 311.

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely,

Mary K. Wolf
Client Services Representative

cc: Client Services
Document Control

A2LA, ISO/lEC Guide 25. Section 13.2: The following results relate only to those samples tested. This report shall not be reproduced except in full, without
written approval of LAS. OJU 0 3



Lockheed Analytical Services Log-in No.: L8060
Quotation No.: Q400000-B

SAF: B96-194
Document File No.: 0928596A

BHI Document File No.: 401
SDG No.: LK8060

Page No.: 1

CASE NARRATIVE
INORGANIC METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,
initial and continuing calibration blanks, method blank(s), laboratory control sample(s),
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion)
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on September 28, 1996. The samples were logged in as
L8060 and were prepared and analyzed in batch 928 bh T for total metals. The
samples were analyzed by Method 7000 Furnace Metals for arsenic, selenium,
thallium, lead, and antimony, Method 7470 Mercury and Method 6010 ICP Metals for
all other analytes.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times.

Method Blanks

0 The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

* All Internal Quality Control were within acceptance limits.

Shellee McGrath November 6, 1996
Prepared By Date
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Lockheed Analytical Services Log-in No.: L8060
Quotation No.: Q400000-B

SAF: B96-194
Document File No.: 0928596A

BHI Document File No.: 401
SDG No.: LK8060

Page No.: 2

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 8240

Analytical Batch 100296-8260-E1

NOTE: Client sample BOJDW9 (L8060-7) was the native sample used for the Matrix
Spike (42200MS) and Matrix Spike Duplicate (42200MSD).

The 42200MS, 42200MSD, and Laboratory Control Sample (42200LCS)
contained several compounds in addition to the five (5) required spike
compounds.

The samples were analyzed within the required holding time on October 2, 1996. All
associated tunes, initial and continuing calibrations met criteria. There were no target
compounds detected in the Method Blank (42200MB). Surrogate recoveries were within QC
limits. Compound recoveries were within QC limits in the 42200MS, 42200MSD, and
42200LCS. The Relative Percent Differences (RPDs) between the 42200MS and 42200MSD
recoveries were within QC limits. All samples met internal standard area counts and retention
times method criteria.

Prepared By November 6, 1996
Patricia Lonergan
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Oct 01 1996, 01:19 pm

Login Number: L8060
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

SampleNme e Numb:.~:~:~er i? Dt. D.ate. L2PR Date_jo~ p7 ,'gp

L8060-1.
temp 2,3;
Location:
Water

L8060-2'
temp 2,3;
Location:
Water

L8060-3
temp 2,3;
Location:

L8060-4
temp 2,3;
-Location:

L8060-5
temp 2,3;
Location:

L8060-6
temp 2,3;
Location:

L8060-7
temp 2,3;
Location:
Water

L8060-8
temp 2,3;
Location:

L8060-9
temp 2,3;
Location:

L8060-10
temp 2,3;
Location:

BOJDW7 .-
OLD ID# L8049-1
157
1 S SCREENING

BOJDW7'
OLD ID# L8049-4
RFG18-51A3
1 S 8240 VOLATILES /

BOJDW7
OLD ID# L8049-5
RFG18-51A3

BOJDW7
OLD ID# L8049-6
RFG18-51A3

BOJDW7
OLD ID# L8049-7
RFG18-51A3

BOJDW7
OLD ID# L8049-8
RFG18-51A3

BOJDW9
OLD ID# L8049-9
RFG18-51A3
1 S 8240 VOLATILES

B0JDW9
OLD ID# L8049-10
RFG18-51A3

BOJDW9
OLD ID# L8049-11
RFG18-51A3

B0JDW9
OLD IDO L8049-12
RFG18-51A3

26-SEP-96 28-SEP-96 12-NOV-9

Hold:25-MAR-97

26-SEP-96 28-SEP-96 12-NOV-9(

Hold:10-OCT-96

26-SEP-96 28-SEP-96

26-SEP-96 28-SEP-96

26-SEP-96 28-SEP-96

26-SEP-96 28-SEP-96

26-SEP-96 28-SEP-96

12-NOV-9(

12-NOV-9(

12-NOV-9

12 -NOV-9

12-NOV-9

Hold:10-OCT-96

26-SEP-96 28-SEP-96

26-SEP-96 28-SEP-96

26-SEP-96 28-SEP-96

12-NOV-9

12-NOV-9

12-NOV-9

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Oct 01 1996, 01:19 pm

Login Number: L8060
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L8060-11.
temp 2,3;
Location:

L8060-12.
temp 2,3;
Location:
Water
Water
Water

L8060-13.
temp 2,3;
Location:
Water
Water
Water

L8060-14
Location:
Water
Water
Water
Water

BOJDW9 26-SEP-96 28-SEP-96
OLD ID# L8049-13
RFG18-51A3

BOJDW7 26-SEP-96 28-SEP-96
OLD ID# L8049-19, ICP+Tn,Pb
RFG02-28B
1 S 6010 ICP METALS Hold:25-MAR-97
1 S 7000 FURNACE METALS Hold:25-MAR-97
1 S 7470 MERCURY Hold:24-OCT-96

BOJDW8 .' 6-SEP-96: 28SEP-96
OLD ID# L8049-20, ICP+TnPb
RFG02-28B
1 S 6010 ICP METALS Hold:25-MAR-97
1 S 7000 FURNACE METALS Hold:25-MAR-97
1 S 7470 MERCURY --Hold:24-OCT-96

REPORT TYPE 28eSEP-9628-SEP-96

12-NOV-9

12-NOV-9

12-NOV-9

12-NOV-9

1 S EDD - DISK DEL.
1 S GCMS2
1 S INORG TYPE 2 RPT
1 S WOLF

Page 2

Signature:

Date:

o _- 2s96 4



Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST" ,L '4 94 -pw

oilector Ctampemy Cestact Telephome Ne. Project Coordimada Data TunaronmdA] Rizzo/ Bob Fahlberg . Bruce Ford 372-9176 Koerner. CC 43 Days
'roject Designation Sampling Locato. SAF No.

ERDF Routine Oroundwater Monl oring 200 West B96-194
ce Ctent Na. pm .a

Ohipped To Offskte Properly N.. BI of Lading/Air Bim No.
LA"ckhed WA -4-o-hL Ip" 2 77 IG_ _ _ _ T

'OSSIBLE SAMPL.E llA7\RD.%/tEhAth- IINo31opti No. I )NO3opN 1 CoI4C 2ISO4topH Co"iC Coo4C H2,OJwsIpl N- NOd3-Opa
Ui ol m S 2 4a co l C __ CO__ JC C

Typ of Comwainer P p p

No. of Cootainer(s) 2
ipe aI liandUUng undlor Storage I L vmI 40m1 25ni Soona S00MI 500w 3OUMI 50Cni IL

Coal to 4C

S.- aem a(1 in Acmry Sem ToWu awma Akabnwy - TOX -9020 IC As S- DsA O O21NO- Cwamw-4 QomA4.
speda 310.1 3000 3532 Gwo ea.

SAMPLE ANALYSIS ( (bmAk Teal k

Sample No. MAlax * Sample Dite Sample Time

80JDW7 Water C.2 A iC2
80JDW8 Water

80JDW9 Water

SCHAIN OF POSSESSION

nDerr.te i Oj (9 Roo=VW By Daefrrm

laqad' l s darrai Rintwd Dy L~ur..

IfBy D1ewa e Rftwa*W By Doaroe

~elanpashmd By D ~ eiarnw Rmaawud By Dalafame
-Bt' C:

LABORAOR RecCivdBy
SEC1711

Tale

- C, Zoo /j

IPECIAL INJTRUCTIONS

(I) lCP Mvial. .6010A (TAL) ICP Masel -6010A (SW-46) (Lad. T); Aumac - 7060 - (FAA).
3e1ca=- 7MO.(VAA)

so

w
0
A
IDS
DI.
T
wa
L
V
v

-5M

-O
-Aa

-- .. u.

-On LAO

TIgMMa
W"ma

I'tNAI.~~~g N, !'Yi, n'YYNI* eW

Sga/Pr& Name.

0Dee/inme-

vFINA T, IRA MPT V v Dmrnsl M4- f



Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B96-194-8

ollector canypmyContact Telephowe No. Project Coordiamor Data Turiaroxd
Ai Rizzo/ Bob Fahlbcrg Bruce Ford 372-9176 Koernet, CC 45 Dav

11rojecd DrIgtnation Sampling Locaellu SAF No.
ERDF Routine Grmindwatier Mlonitoring 200 West B96-194

Ice Cheal No. Fleld Logbook No. Method of Shpment
U__ __ __ _ F_L - a Fedc,( P D fv -7

ihipped To (WNter Properly Nu. Kill ofrIAding/Air il No.
Lockheed 2Q,2 (} _ C2 Z C-) I__

POSSIBLE SAMPLE IIAZARDS/RENIARKS Preservation cIopH-2 None HCIopH 2
Unknown Iser _ COOlAC

Type of Container p p
4 4 5

No. .f Coaliner(s)

Special Handlng and/or Storage Volume IL IL 40m1
Cool to 4C

TImeniu- 99 Iodne-129 VOA - 240A
(TCL)

SAMPlE ANAILYS IS

~ .*'..~ II .. icr II4~ w n'l.k

_ _ - - --- feADULJWV' r V_ _ __ _ _

iAG ow,

BOJDW9 Water C1 y '

PECIAL INSTRUCTIONS Marizc
ChAIN OF POSSESSION Sig/Pdht Nanmes NowS

Relnmbu Diadrrie 10 i Rucived By Dubdr..e 50 . swwX-SL -sa

Rci-r Desrl Roow^ By Dusslvf 0 -OA
A Air
Its -n~ to"eu

ReolwuWhed by Dateawie Raaeiwd By DieffIX1 DL -imLIdd.
T -r.

______________W -We.

ReIUqwhd By - Dearrame R.ow.d By DddT.. L Lhpi
v -Vro.
x -C

LABORATORY Kcawd Dy Tile Da"ame"
SFCTION C y 2'



Lockheed Analytical Services Page of

Sample Receiving Checklist
Client Name: Job No. Cool ID:
COOLER CONDIrION UPON RECEIPT

Temperature of cooler upon receipt: q &6
temperature of temp. blank upon receipt:

Yes No * Comentsa/Discrep.nime

custody seals intact
chain of custody present
blue ice (or equiv.) present/frozen
rad survey completed

SAMPLE CONDION UPON RECEIPT

Yes No Co...S.r. .-4~

all bottles labeled
samples intact
proper cotainer used for sample typo
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA's contain headspace
are samples bi-phasic (if so, indicate sample ID'S):

MISCELLANEOUS ITEMS

Yea, No 0 Commmnts/Discrepen.ies
samples with short holding times

samples to subcontract

ADDIONAL COMMENTS/DISCREPANCIES

Completed by / date: 1 - .
Sent to the diem (date/initials): + Client's signature upon reccipt:

Moo"a- .e. w iAN of a1 *iaVes mmemdarm IpAcey

*A"M d. -. wei -. e aft wAs A s ie sa. 4pepnw* CSR (A? 361-S146

wariOnn 9 0 /11/111/q4)



LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number / S04c:

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to enst
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checkli
should be affixed to each login package prior to distnbution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent)
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT ME iQ N/A Comment

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures? W--

LOGIN CHAIN OE CUSTODY YE NQ NA Comment

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST TES N b [LA Comment

1. Are all discrepancies between the COC and the login
noted (if applicable)?

0014

primary review signature date secondary revc)V Signature date



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)'

Bechtel Hanford, Inc. * Richland, WA

BOJDW7 - L8060-1 Water SCREENING -
L8060-2 Water 8240 VOLATILES
L8060-12 Water 6010 ICP METALS
L8060-12 Water 7000 FURNACE ME
L8060-12 Water 7470 MERCURY -

BOJDW8 - L8060-13 Water 6010 ICP METALS
L8060-13 Water 7000 FURNACE ME
L8060-13 Water 7470 MERCURY

BOJDW9 - L8060-7 Water 8240 VOLATILES

REPORT TYPE L8060-14 Water EDD - DISK DEL.
L8060-14 Water GCMS2 ,-
L8060-14 Water INORG TYPE 2 RP
L8060-14 Water WOLF

0015



Bechtel Hanford CHAIN OF CUSTODY/SAMPLF ANALYSIS REQUES (9944

olector Company Contact Telephone No. Project Coordinator Data Turnaround

Al Rizo Bob Fahlberg Bruce Ford 372-9176 Koerner, CC 45 Days

Project Designation Sampling Location SAF No.

ERDF Routine Groundwater Monitoring 200 West B96-194

Ice Chest No. F L N

Shipped To Offste Property No. Big of Lading/Air BID No.

Lockheed W i~O ?Lt -Ic) _ 27 1 5 4
HN03 to pit None HN03 to pH Cool 4C H2S04 to pH Co0 4C Cool 4C H2S4 to pH Nont H03 to pH

POSSIBLE SAMPLE IAZARDS/RENIARKS Preservation< <2 Cool -C <2 Cool _ <2

Ue P p G P kG. P P P P P

Type of Container ___ ______

No. of Coutainer(s) I

Special Handlng and/or Storage IL 201 4Onl 250m1 500m SO0tn SO0nI 5o(ni SC002 IL

Cool to 4C_______
-S m mton(lm A mAy Scan To ut UbS xm l Nkkrtty - TOX -9020 KCAza a - TDS- 1601 N02N03- Carbca-14 Gro A W W

SPccta 310.1 1040 3532 G mBt

(Chl"1e, Told RAn

SAMPLE ANALYSIS rbmjoI

Sample No. Natrix Sample Date Sample Time *A

BOJDW7 Water 9

BOJDW8 Water W c/j-

BOJDW9 Water

SPECIAL INSTRUCTIONS Marix

CHAIN OF POSSESSION Sign/Print Namm Now . s -sa

eli-i.mBY Dow m R By Datc'mme (1) ICP Mtals - 6010A (rALX ICP Meua -6010A (sW-446) (Lm4d Tim. Arme - 7 -(FAA) so - soMi
Selenn.-774-(FAA) S' - am*

- f. 0 01

Dee/Time omrvedBy De/Tmnz A -A Air
DS -Dim S&&e
DL -m Uv"ldd

By Daecfraie Rerved By Ddea/Tne T I-mas
W1-ip
L - vWa

SRzimqqmhed By De e/im ' Byi~ v .0

LABORATORY cn By
SECTION .---ne (-' 1 z

D1ied Bye/T"
FINAL SAMPLE Disposal Mcd



Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B96-194-8 PW o 2

Collector Company Contact Telephone No. Project Coordinator Data Turnaround
Al RizzoV Bob Fahlberg /:( Bruce Ford 372-9176 Koerner, CC 45 Days

Project Designation Sampling Location SAF No.
ERDF Routine Groundwater Monitoring 200 West B96-194

Ice Chest No. Field Logbook No. Method of Shipment
E - 3 U r- /- - 1-?'~y, 7 C.' 1'lv:-

Shipped To Oftsile Property No. Bill of Lading/Air Bill No.
Lockheed -

POSSIBLE SAMPLE HAZARDS/RENMARKS HC1to pH <2 NOW HC1 to pH <2
Unknown Prservaion cow_ _C

Type of Container P P
4 4 5No. of Container(s)

Special Iliandling and/or Storage Volume IL IL 40m1
Cool to \C

Tednomum-99 lode-129 VOA-t240A
(TCL)

SAMPLE ANALYSIS

* *~S q 1L m.. Su.pk1' I imi ':~ ~

nn inuun ~ain.. ..

8JDW9 Water C 3 70

SPECIAL JNSTRUCFIONS Mairi*
CHAIN OF POSSESSION Sig&/Prhd Naa Nme 9 S

SE -S .tm-
Reonved By DTme SO -Sam

Win___ ___ __ _ __ _ _ am

WWsdBIrRavdBy Dedt=C i
A -Ai
DS -RIum Sob&

> bnqwushed By Dae/Tine Reoived By Datcr'T DL - Dft
T -Towh<n

VLABORATORY i- B-ly L Town uerm
SECTON 1~

bwmeirime
-~. i

Dapo-SdBy



0 2S28 6

EnvirQnmental
Restoration
Contractor ERC Team
Interoffice Memorandum

Tot W. S. Thompson
G. C. Henckel

cOHU. K. A. Smith
T. L. Lafreniere
D. E. Gergely

N1-28
H4-80

XO-23
XO-23
XO-23

suaEcr. Total Activities for Off-Site Ship
Laboratories

.J" No. "in9
Wftm AMW bwW 140
C=1 PWA
Go UaA
T= PQA

MuA MIA
MO cm -

DA72 February 29, 1996

"' S. L DeMer3 Q
Radiological Con
T7-05/373-1913

ments of Groundwater Samples to NRC Licensed

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from ground water wells located on-the Hanford Site.

All wells reviewed to date for radiological content have shown no well with a total activity in
excess of 2,000,000 pCil (2,000 pCi/gm), the Department Of Transportation limit for radioactive
material. The highest activity in any known well is 1.56 X 106 pCi/i H3.

While this does not constitute any release from radiological controls for worker protection, it does
allow samples to be shipped based on historical laboratory data and save the expense of doing
radiochemical analysis.

A copy of the most recent analytical data should be provided to the NRC licensed laboratory with
the samples being shipped or if no data is available for new wells, the most recent data from adjacent
wells.

0018



WHC-SOW:93-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: 7- 5 / 7: 1/) SDG:_ _ _,_

Work Order Number: SAF : ,//

Shipping Container ID: - . . Chain of Custody 02_%_ /__ -_____

1. Custody Seals on shipping container intact? Yes [AN No [

2. Custody Seals dated and signed? Yes [)(] No [ ]

3. Sample temperature 0 /

4. Vermiculite/packing materials is Wet [ Dry [A]

5. Each sample is in a plastic bag? Yes [x] No ( ]

6. Sample holding times exceeded? Yes [g] No ,]

7. Samples have:
tape -hazard labels

: custody seals appropriate sample labels

8. Samples are:
iin good condition leaking

broken have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes(j No [ ]

Notes:

Sample Custodian/Laboratory f Dae: 5;_ -- K_-__'

Telephoned To: // On By

33

0019



WHC-SOW793-0003
Revision 4

SAMPLE CHECK-IN LIST
Date/Time Received: 2-986 / SDGD:

Work Order Number:_4 SAF 0:_______/_ /

Shipping Container ID: E/r-4./o Chain of Custody * $ -/

1. Custody Seals on shipping container intact? Yes [Xj

2. Custody Seals dated and signed? Yes [(j

3. Sample temperature ? -

4. Vermiculite/packing materials is Wet [ ]

5. Each sample is in a plastic bag? Yes

6. Sample holding times exceeded? Yes [ ]

No

No

Dry

No

No

7. Samples have:
tape - hazard labels
custody seals appropriate sample labels

8. Samples are:
in good condition leaking
broken ._have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes[(] No []

Notes:

Sample Custodian/Laboratory: /Z2...,

Telephoned To: 7-

Date: 9-4 9K

On By

33

0020

[ ]

[ ]

[R]

[C]

[R]

fr/97



LOCKHEED MARTI/N

Sample Login
Login Review Checklist

Lot Number,/- E 2

The login review should be conducted by that person logging in the samples as weU as a peer. Please use this checklist to ensuthat such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checki.should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginningreview, ensure that these five components are available. Jobs with single component samples, the sample summary report maybe omitted.

SAME SIMMARY REPRI ME NQ A Comment

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

LOG CHAIN OE CUSTODY NQ NLA Comment

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST ES NQ NLA Comment

1. Are all discrepancies between the COC and the login
noted (if applicable)?

0021

primary review signature date secondary review signatur date



Lockheed Analytical Services Pag/ Of
Sample Receiving Checklist
Client Name: p -',n $ ) Job No. L ( j Cooler ID:
COOLER CONDMON UPON I&XEIPT

Temperature of cooler upon receipt:
temperature of temp. blank upon receipt:

Yes No ommni./Direp.ais
custody Beal Intact
chain of custody present
blue ice (or equiv.) present/frown
rad survey completed

SAMPLE CONDITION UPON RECEIPr

Yes No 0 Cama-/Discrp-s.c4e

all bottles labeled
samples intact
proper coptainer used for sample type
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA's contain beadspace
are samples b-pbaaac (at so. badacaas inmple ID'5)

MISCELLANBOUS rEMS
Yea No * Commena/Dscrmncie

samples with short holding times e 3
samples to subcontract

ADDMONAL COMMENTS/DISCREPANCIES

Completed by / date: _ -2
Scat to the client (date/ - a): 00 Client's signature upon receipt:

- w: as apprnieas CoR daqfm diaclp Awmiseaf y -0

- pr jewL Afonsaim ad mom vis 2.shmak (11 do /11 4)1-8141

Version 2.0 (11/11/94)



Lockheed Analytical Services Page/Of
Sample Receiving Checklist
CUent Name: fl-. Job No.

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt:
temperature of temp. blank upon receipt:

Yes No * Commm.aiDlscrepeneles

custody seal. intact
chain of custody present
blue ice (or equiv.) preseni/frozen
rad survey completed

SAMPLE CONDITION UPON RECEIPT

Yes No * -m-- a/Di crepandw

all botdles labeled X
samples intact ~

proper coatainer used for sample type
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA's contain headspace
are samples bi-phaic (if so. indicate sample ID'S):

MISCELLANEOUS IrEMS
Yes No * Commm-IDIncrpncls

samples with short holding times

samples to subcontract

ADDITIONAL COMMENTS/DISCREPANCIES

Completedby/datc: - C

Sent to the cdieni (date/inial.): *0 Client's zignaturc upon reccipt:

N - s. ( / I /4 ) - C. of W q- -4

j pw -0 do -~mo o w~sau l aLM am amds ON (AM 361-8146

c(-version 2.0 (11/1 1/94)



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOJDW7 Date Collected: 26-SEP-96
i i
JMatrix: Water Date Received: 28-SEP-96

Percent Solids: N/A

Constituent Units Method Result MDL RDL Data Dilution Date LAS LAS
Quai Analyzed Batch ID Sample ID

ALUMINUM, TOTAL mg/L 6010 0.064 0.048 0.20 8 1 04-NOV-96 42433 L8060-12

BARIUM, TOTAL mg/L 6010 0.041 0.0080 0.20 8 1 04-NOV-96 42433 L8060-12

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0.0010 0.0050 U 1 04-NOV-96 42433 L8060-12

CADMIUM, TOTAL mg/L 6010 < 0.0030 0.0030 0.0050 U 1 04-NOV-96 42433 L8060-12

CALCIUM, TOTAL mg/L 6010 44. 0.010 5.0 1 04-NOV-96 42433 L8060-12

CHROMIUM, TOTAL mg/l 6010 0.018 0.0060 0.010 1 04-NOV-96 42433 L8060-12

COBALT, TOTAL mg/I 6010 < 0.0040 0.0040 0.050 U 1 04-NOV-96 42433 L8060-12

COPPER, TOTAL mg/L 6010 < 0.0060 0.0060 0.025 U 1 04-NOV-96 42433 L8060-12

IRON, TOTAL mg/L 6010 0.085 0.0060 0.10 B 1 04-NOV-96 42433 L8060-12

MAGNESIUM, TOTAL mg/L 6010 13. 0.062 5. f 1 04-NOV-96 42433 L8060-12

MANGANESE, TOTAL mg/L 6010 0.0034 0.0010 0.015 B 1 04-NOV-96 42433 L8060-12

NICKEL, TOTAL mg/L 6010 < 0.012 0.012 0.040 U 1 04-NOV-96 42433 L8060-12

POTASSIUM, TOTAL mg/l 6010 5.5 1.4 5.0 1 05-NOV-96 42433 L8060-12

SILVER, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 U 1 04-NOV-96 42433 L8060-12

SODIUM, TOTAL mg/t 6010 22. 0.32 5.0 1 04-NOV-96 42433 L8060-12

TIN, TOTAL mg/I 6010 0.023 0.015 0.20 B 1 04-NOV-96 42433 L8060-12

VANADIUM, TOTAL mg/L 6010 0.025 0.0060 0.050 B 1 04-NOV-96 42433 L8060-12

ZINC, TOTAL mg/I 6010 0.0093 0.0030 j 0.020 B 1 04-NOV-96 42433 L8060-12

ANTIMONY, TOTAL mg/L 7041 < 0.0090 0.0090 0.060 U 1 05-NOV-96 42434 L8060-12

ARSENIC, TOTAL mg/L 7060 < 0.0030 0.0030 0.010 U 1 28-OCT-96 42434 L8060-12

LEAD, TOTAL mg/L 7421 < 0.0020 0.0020 0.0030 U 1 28-OCT-96 42434 L8060-12

SELENIUM, TOTAL mg/L 7740 < 0.0030 0.0030 0.0050 U 1 01-NOV-96 42434 L8060-12

THALLIUM, TOTAL mg/I 7840 < 0.0030 0.0030 0.010 U 1 01-NOV-96 42434 L8060-12

MERCURY, TOTAL mg/L 7470 < 0.00020 0.00020 0.00020 U 1 24-OCT-96 42436 L8060-12

0025



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOJDWB IDate Collected: 26-SEP-96

Matrix: Water |Date Received: 28-SEP-96

Percent Solids: N/A

Constituent Units Method Result MDL RDL Data DiLution Date LAS LAS
Qual Analyzed Batch ID SampLe ID

ALUMINUM, TOTAL mg/L 6010 0.058 0.048 0.20 B 1 04-NOV-96 42433 L8060-13

BARIUM, TOTAL mg/L 6010 0.040 0.0080 0.20 B 1 04-NOV-96 42433 L8060-13

BERYLLIUM, TOTAL mg/L 6010 < 0.0010 0.0010 0.0050 U 1 04-NOV-96 42433 L8060-13

CADMIUM, TOTAL mg/1 6010 < 0.0030 0.0030 0.0050 U 1 04-NOV-96 42433 L8060-13

CALCIUM, TOTAL mg/L 6010 43. 0.010 5.0 1 04-NOV-96 42433 L8060-13

CHROMIUM, TOTAL mg/I 6010 0.020 0.0060 0.010 1 04-NOV-96 42433 L8060-13

COBALT, TOTAL mg/L 6010 < 0.0040 0.0040 0.050 U 1 04-NOV-96 42433 L8060-13

COPPER, TOTAL mg/L 6010 < 0.0060 0.0060 0.025 U 1 04-NOV-96 42433 L8060-13

IRON, TOTAL mg/L 6010 0.060 0.0060 0.10 B 1 04-NOV-96 42433 L8060-13

MAGNESIUM, TOTAL mg/1 6010 13. 0.062 5. - 1 04-NOV-96 42433 L8060-13

MANGANESE, TOTAL mg/1 6010 0.0013 0.0010 0.015 B 1 04-NOV-96 42433 L8060-13

NICKEL, TOTAL mg/1 6010 < 0.012 0.012 0.040 U 1 04-NOV-96 42433 L8060-13

POTASSIUM, TOTAL mg/I 6010 5.3 1.4 5.0 1 05-NOV-96 42433 L8060-13

SILVER, TOTAL mg/L 6010 < 0.0060 0.0060 0.010 U 1 04-NOV-96 42433 L5060-13

SODIUM, TOTAL mg/L 6010 21. 0.32 5.0 1 04-NOV-96 42433 L8060-13

TIN, TOTAL mg/L 6010 0.029 0.015 0.20 B 1 04-NOV-96 42433 L8060-13

VANADIUM, TOTAL mg/t 6010 0.026 0.0060 0.050 B 1 04-NOV-96 42433 L8060-13

ZINC, TOTAL mg/L 6010 < 0.0030 0.0030 0.020 U 1 04-NOV-96 42433 L8060-13

ANTIMONY, TOTAL mg/L 7041 < 0.0090 0.0090 0.060 U 1 05-NOV-96 42434 L8060-13

ARSENIC, TOTAL mg/L 7060 0.0038 0.0030 0.010 B 1 28-OCT-96 42434 L8060-13

LEAD, TOTAL mg/I 7421 < 0.0020 0.0020 0.0030 U 1 28-OCT-96 42434 L8060-13

SELENIUM, TOTAL mg/L 7740 < 0.0030 0.0030 0.0050 U 1 01-NOV-96 42434 L8060-13

THALLIUM, TOTAL mg/L 7840 < 0.0030 0.0030 0.010 U 1 01-NOV-96 42434 L8060-13

MERCURY, TOTAL mg/L 7470 < 0.00020 0.00020 0.00020 U 1 24-OCT-96 42436 L8060-13

0026



LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Reagent Blank Analysis

0027

Constituent Units MDL ROL LAS Date Reagent Data
Batch AnaLyzed Blank Qualifier

ID Result

ALUMINUM, TOTAL mg/L .048 .2 42433 04-NOV-96 0.075 B
BARIUM, TOTAL mg/L .008 .2 42433 04-NOV-96 < .008

BERYLLIUM, TOTAL mg/1 .001 .005 42433 04-NOV-96 < .001

CADMIUM, TOTAL mg/t .003 .005 42433 04-NOV-96 < .003

CALCIUM, TOTAL mg/L .01 5 42433 04-NOV-96 0.017 a

CHROMIUM, TOTAL mg/L .006 .01 42433 04-NOV-96 0.0062 B
COBALT, TOTAL mg/L .004 .05 42433 04-NOV-96 < .004

COPPER, TOTAL mg/I .006 .025 42433 04-NOV-96 < .006

IRON, TOTAL mg/t .006 .1 42433 04-NOV-96 0.040 B

MAGNESIUM, TOTAL mg/L .062 5 42433 04-NOV-96 < .062

MANGANESE, TOTAL mg/L .001 .015 42433 04-NOV-96 < .001

NICKEL, TOTAL mg/I .012 .04 42433 04-NOV-96 < .012

POTASSIUM, TOTAL mg/L 1.418 5 42433 05-NOV-96 < 1.418

SILVER, TOTAL mg/L .006 .01 42433 04-NOV-96 < .006

SODIUM, TOTAL mg/1 .317 5 42433 04-NOV-96 0.84 B
TIN, TOTAL mg/t .015 .2 42433 04-NOV-96 0.019 B

VANADIUM, TOTAL mg/L .006 .05 42433 04-NOV-96 < .006

ZINC, TOTAL mg/I .003 .02 42433 04-NOV-96 < .003



LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Reagent Blank Analysis

0028

Constituent Units MDL RDL LAS Date Reagent Data
Batch Analyzed BLank Qualifier

ID Result

ANTIMONY, TOTAL mg/L .009 .06 42434 05-NOV-96 - .009

ARSENIC, TOTAL mg/L .003 .01 42434 28-OCT-96 < .003

LEAD, TOTAL mg/I .002 .003 42434 28-OCT-96 < .002

SELENIUM, TOTAL mg/ .003 .005 42434 01-NOV-96 < .003

THALLIUM, TOTAL mg/L .003 .01 42434 01-NOV-96 < .003



LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Reagent Blank Analysis

Constituent

MERCURY, TOTAL

Units MDL RDL LAS Date Reagent Data
Batch AnaLyzed Btank QuaLifier

In Result

mg/L .0002 .0002 42436 24-OCT-96 < .0002

0029



LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Sunmary For Duplicate Sample Analysis

Client Sample ID BOJDW8 (DUP)

Constituent Units LAS LAS Date Sample Duplicate Relative Control Data
Batch Sample Analyzed Result Result Percent Limit QuaLifier

10 ID Difference

ALUMINUM, TOTAL mg/L 42433 L8060-13 04-NOV-96 0.05811 0.1168 0.20

BARIUM, TOTAL mg/l 42433 L8060-13 04-NOV-96 0.04017 0.04050 0.20

BERYLLIUM, TOTAL mg/I 42433 L8060-13 04-NOV-96 - 0.0010 < 0.0010 b

CADMIUM, TOTAL mg/L 42433 L8060-13 04-NOV-96 < 0.0030 < 0.0030 b

CALCIUM, TOTAL mg/L 42433 L8060-13 04-NOV-96 43.34 44.47 3

CHROMIUM, TOTAL mg/L 42433 L8060-13 04-NOV-96 0.02049 0.01491 0.010

COBALT, TOTAL mg/L 42433 L8060-13 04-NOV-96 < 0.0040 < 0.0040 b

COPPER, TOTAL mg/l 42433 L8060-13 04-NOV-96 < 0.0060 < 0.0060 b

IRON, TOTAL mg/i 42433 L8060-13 04-NOV-96 0.06030 0.06829 0.10

MAGNESIUM, TOTAL mg/L 42433 L8060-13 04-NOV-96 12.82 13.22 5.0

MANGANESE, TOTAL mg/L 42433 L8060-13 04-NOV-96 0.001270 0.001350 0.015

NICKEL, TOTAL mg/t 42433 L8060-13 04-NOV-96 < 0.012 < 0.012 b

POTASSIUM, TOTAL mg/I 42433 L8060-13 05-NOV-96 5.264 5.412 5.0

SILVER, TOTAL mg/L 42433 L8060-13 04-NOV-96 - 0.0060 < 0.0060 b

SODIUM, TOTAL mg/L 42433 L8060-13 04-NOV-96 21.47 21.96 5.0

TIN, TOTAL mg/l 42433 L8060-13 04-NOV-96 0.02907 0.02428 0.20

VANADIUM, TOTAL mg/L 42433 L8060-13 04-NOV-96 0.02583 0.02743 0.050

ZINC, TOTAL mg/I 42433 L8060-13 04-NOV-96 < 0.0030 0.004410 b

ANTIMONY, TOTAL mg/I 42434 L8060-13 05-NOV-96 < 0.0090 < 0.0090 b

ARSENIC, TOTAL mg/i 42434 L8060-13 28-OCT-96 0.003800 0.003100 0.010

LEAD, TOTAL mg/I 42434 L8060-13 28-OCT-96 < 0.0020 < 0.0020 b

SELENIUM, TOTAL mg/L 42434 L8060-13 01-NOV-96 < 0.0030 < 0.0030 b

THALLIUM, TOTAL mg/L 42434 L8060-13 01-NOV-96 < 0.0030 < 0.0030 b

0030



LOCKHEED ANALYTICAL SERVICES

METALS RESULTS

QC Data Summary For Duplicate Sample Analysis

!Client Sample ID BOJDW7 (DUP)

Constituent

MERCURY, TOTAL

Units LAS LAS Date Sampte Duplicate Relative Control Data
Batch Sample Analyzed Result Result Percent Limit Qualifier

ID ID Difference

mg/L 42436 L8060-12 24-OCT-96 < 0.00020 < 0.00020 b

0031



LOCKHEED ANALYTICAL SERVICES
GC/MS FOR VOLATILE ORGANICS
8240 VOLATILES

Client Sample ID: BOJDW7 LAL Sample ID: L8060-2
Date Collected: 26-SEP-96 Date Received: 28-SEP-96
Date Analyzed: 02-OCT-96 Analytical Dilution: 1
Matrix: Water Analytical Batch ID: 100296-8260-El

Preparation Dilution: 1.00

ROGAT RECOVEC Limits
1,2-Dichloroethane-d4 95% 84-122
Toluene-d8 _ 103% 87-117
Bromofluorobenzene 105% 83-118

PfACTICAL DAMACONSTITUENT CAS NO. nSULT QUANTITATION LIXIT QUALIFIER (a)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
.Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2 -Chloroethylvinylether
4-Methyl -2- Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene,
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
67-64-1
75-35-4
75-15-0
75-09-2

156-60-5
108-05-4
75-34-3
78-93-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
71-43-2
79-01-6
78-87-5
75-27-4

110-75-8
108-10-1

10061-01-5
108-88-3

10061-02-6
591-78-6

79-00-5
127-18-4
124-48-1

108-90-7
100-41-4

136777-61-2
95-47-6

100-42-5
75-25-2
79-34-5

541-73-1

106-46-7
95-50-1

Page 1

<5. 0
<5.0
<5.0
<5.0
<5. 0

4.1
<5.0
-Cs0
<5.0
<5.0
<10.
<5.0

3.4
<5.0
<5.0
<5.0

1.6
<5.0
<5.0
<5.0
<5.0
<5.0
<20.
2.3

<5.0
<5.0
<5.0

3.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

1.4
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
10.
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.
10.
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

LJ5189STANA nflQ 1



LOCKHEED ANALYTICAL SERVICES
GC/MS FOR VOLATILE ORGANICS
8240 VOLATILES

Client Sample ID: B0JDW9 LAL Sample ID: L8060-7
Date Collected: 26-SEP-96 Date Received: 28-SEP-96
Date Analyzed: 02-OCT-96 Analytical Dilution: 1
Matrix: Water Analytical Batch ID: 100296-8260-El

Preparation Dilution: 1.00

RROGATEvRT QC Ldits
1,2-Dichloroethane-d4 95V 84-122
Toluene-da 103% 87-117
Bromofluorobenzene 105V 83-118

PRACTICAL DATA
CONSTITUENT CAS NO. RESULT QUANTfTATION LIMIT QUALIFIER (s

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1, 1, 1 -Trichloroethane
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinylether
4-Methyl-2-Pentanone
cia-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
67-64-1
75-35-4
75-15-0
75-09-2

156-60-5
108-05-4

75-34-3
78-93-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
71-43-2
79-01-6
78-87-5
75-27-4

110-75-8
108-10-1

10061-01-5
108-88-3

10061-02-6
591-78-6

79-00-5
127-18-4
124-48-1
108-90-7
100-41-4

136777-61-2
95-47-6

100-42-5
75-25-2
79-34-5

541-73-1
106-46-7

95-50-1

0040I.jiJ~ 3. ~ ~STANDARD Page 1

<5.0
<5.0
<5.0
<5.0
<5.0
<10.
<5.0
45.-.
<5.0
<5.0
<10.
<5.0
<10.
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<20.
<10.
<5.0
<5.0
<5.0
<10.
<5.0
<5.0
<5.0
<5.0
<5 .0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
10.
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.
10.
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0 0040

LJ5185STANDARD Page 1



LOCKHEED ANALYTICAL SERVICES
GC/MS FOR VOLATILE ORGANICS

Client Sample ID: Method Blank LAL Sample ID: 42200MB
Date Collected: N/A Date Received: N/A
Date Analyzed: 02-OCT-96 Analytical Dilution: 1

Analytical Batch ID: 100296-8260-El
Preparation Dilution: 1.00

URROGATKt QC Limits
1,2-Dichloroethane-d4 949 84-122
Toluene-d8 103* 87-117
Bromofluorobenzene 107k 83-118

PRAC L DATACONSTITUENT CAS NO. RESULT QUANTITA T ION LIMIT QUALIFIER(s)
og/L ug/

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinylether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
67-64-1
75-35-4
75-15-0
75-09-2

156-60-5
108-05-4

75-34-3
78-93-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
71-43-2
79-01-6
78-87-5
75-27-4

110-75-8
108-10-1

10061-01-5
108-88-3

10061-02-6
591-78-6

79-00-5
127-18-4
124-48-1
108-90-7
100-41-4

136777-61-2
95-47-6

100-42-5
75-25-2
79-34-5

541-73-1
106-46-7
95-50-1

T.T1r5 TaNCA

<5.0
<5.0
<5.0
<5.0
<5.0
<10.
<5.0
e5 0
<5.0
<5.0
<10.
<5.0
<10.
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<20.
<10.
<5.0
<5.0
<5.0
<10.
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5 .0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
10.
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.
10.
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0 0041
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LOCKHEED ANALYTICAL SERVICES
SPIKED SAMPLE RESULT
GC/MS FOR VOLATILE ORGANICS

Client Sample ID: BOJDW9 LAL Sample ID: 42200MS
Date Collected: 26-SEP-96. Date Received: 28-SEP-96
Date Analyzed: 02-OCT-96 Analytical Dilution: 1

Analytical Batch ID: 100296-8260-El
Preparation Dilution: 1.00

* RGT3COVERT QC Limits
1,2-Dichloroethane-d4 95% 84-122
Toluene-d8 104% 87-117
Bromofluorobenzene 107% 83-118

PRCTICADATACONSTITUENT Cx= No. RSULT QUAMTZTATION LIMIT QUALIFIERIa

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinylether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
67-64-1
75-35-4
75-15-0
75-09-2

156-60-5
108-05-4

75-34-3
78-93-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
71-43-2
79-01-6
78-87-5
75-27-4

110-75-8
108-10-1

10061-01-5
108-88-3

10061-02-6
591-78-6

79-00-5
127-18-4
124-48-1
108-90-7
100-41-4

136777-61-2
95-47-6

100-42-5
75-25-2
79-34-5

541-73-1
106-46-7

95-50-1

L T

39.
46.
86.
73.

<5.0
40.
41.
4-7
44.
41.
45.
43.
44.
38.
43.
43.
46.
44.
46.
49.
46.
46.

<20.
48.
47.
48.
47.
48.
48.
49.
47.
50.
49.
98.
49.
49.
47.
45.

<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
10.
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.
10.
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

fl04
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LOCKHEED ANALYTICAL SERVICES
SPIKED SAMPLE RESULT
GC/MS FOR VOLATILE ORGANICS

Client Sample ID: BOJDW9 LAL Sample ID: 42200MSD
Date Collected: 26-SEP-96- Date Received: 28-SEP-96
Date Analyzed: 02-OCT-96 Analytical Dilution: 1

Analytical Batch ID: 100296-8260-El
Preparation Dilution: 1.00

GAzRECOVERY QC Limit&
1,2-Dichloroethane-d4 95% 84-122
Toluene-d8 104% 87-117
Bromofluorobenzene 1071 83-118

CONSTITUENT CAS NO. PSUL7 QUANTITATIM" LIXT QUALIIER(a)

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
.Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinylether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
67-64-1
75-35-4
75-15-0
75-09-2

156-60-5
108-05-4

75-34-3
78-93-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
71-43-2
79-01-6
78-87-5
75-27-4

110-75-8
108-10-1

10061-01-5
108-88-3

10061-02-6
591-78-6

79-00-5
127-18-4
124-48-1
108-90-7
100-41-4

136777-61-2
95-47-6

100-42-5
75-25-2
79-34-5

541-73-1
106-46-7

95-50-1

.J18STA 000ML Jae

39.
45.
87.
75.

<5. 0
41.
42.
48-.
45.
42.
45.
44.
44.
39.
44.
44.
47.
45.
47.
49.
47.
47.

<20.
50.
47.
49.
48.
49.
49.
49.
47.
50.
49.
99.
50.
49.
48.
46.

<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
10.
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.
10.
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0 0043
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LOCKHEED ANALYTICAL SERVICES
MATRIX SPIKE DATA SUMMARY
GC/MS FOR VOLATILE ORGANICS

Client Sample ID: BOJDW9 LAL Sample ID: 42200MS
Date Collected: 26-SEP-96. Date Received: 28-SEP-96
Date Analyzed: 02-OCT-96' Analytical Dilution: 1

Analytical Batch ID: 100296-8260-El
Preparation Dilution: 1.00

ARECOVERY QC Limits
1,2-Dichloroethane-d4 95% 84-122
Toluene-dB 104% 87-117
Bromofluorobenzene 107% 83-118

QC Limits
Spike Sample V

Constituent, Added Concentration Concentration .

_/__U/ug/L g/ LRecovery Recovery1,1-Dichloroethene 50.0 0.000 40.8 82 62-124
Benzene 50.0 0.000 46.4 93 68-128
Trichloroethene 50.0 0.000 48.6 97 65-1251
Toluene 50.0 0.000 48.4 97 69-1291
Chlorobenzene 50.0 0.000 50.3 101 68-1281

- n 4 &
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LOCKHEED ANALYTICAL SERVICES
MATRIX SPIKE DUPLICATE DATA SUMMARY
GC/MS FOR VOLATILE ORGANICS

Client Sample ID: BOJDW9 LAL Sample ID: 42200MSD
Date Collected: 26-SEP-96. Date Received: 28-SEP-96
Date Analyzed: 02-OCT-96 Analytical Dilution: 1

Analytical Batch ID: 1 0 0296-8260-El
Preparation Dilution: 1.00

ch roaTe .RECOVERY QC Limits
1,2-Dichlorothane -d4 95 84-122

uene-d8 104% 87-117
Bromofluorobenzene 107% 83-118

QC Limits
Spike MSD __-

constituent Added Cectratio ver

,1i /_ ug/L 1ecovezy RPD ___ __cvry
.1-Dichlor th

Benzene
Trichloroethene
Toluene
Chlorobenzene

. w
41. 4 284 2n 1t A1 - n

. U
a x2i

V . U
I I 

-Ic ~1 -10
50. U

Page 1

. 1 A

0 4 6
LJ5185STANDARD
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LOCKHEED ANALYTICAL SERVICES

VOLATILE INTERNAL STANDARD

AREA AND RT SUMMARY

Instrument ID: GC/MS-E Date/Time Analyzed: 02-OCT-96 16:44
LAL Batch ID: 100296-8260-E1

12 HOUR STD 1162560

.... .......

11.38 1851989 12.56 1587276 116.76 .11372242 20.83UPPER LIMIT 12325120 111.88 13703978 113.06 13174552 ]17.26 12744484 121.33 J
LOWER LIMIT

Method Blank

BOJDW9

BOJDW7

BOJDW9

Lab Ctrl Sample

BOJDW9

AREA UPPER LIMIT
AREA LOWER LIMIT
RT UPPER LIMIT
RT LOWER LIMIT

581280 10.88 925994
12.0O

.... ... Sa.P1..ID I

42200MB

4220OMS

L8060-2

L8060-7

42200LCS

4220OMSD

1105949

1224258

1207360

1133418

1160608

1184192

11.39 1627322

11.38 11907041

11.38

11.38

11.38

11.38

1901276

12.57

12.57

12.57

1800863 12.57

1855168

1858850

+100% of internal standard area
-50% of internal standard area
+0.50 minutes of internal standard RT
-0.50 minutes of internal standard RT

12.57

12.57

1793638 16.26 686121 20.33

1528005

1762127

1750893

1690198

1712706

1728609

ISI (PFB)
IS2 (DFB)
IS3 (CBZ)
IS4 (DCB)

16.76

16.76

16.76

16.75

16.76

16.76

1308797

1492228

1462247

1399051

1444816

1454918

Pentafluorobenzene
1,4-Difluorobenzene
Chlorobenzene-d5
1,4-Dichlorobenzene-d4

20.84

20.83

20.83

20.83

20.83

20.83

12.0

ISI: 4 POW

1372242 20 83



23 December 1996

V 1996
RECEMVE
Wfidation

Ug In

Ms. Joan Kessner
Bechtel Hanford Incorporated
3350 George Washington Way MSIN BI-35
Richland, Washington 99352

Dear Ms. Kessner:

Enclosed are the data validation reports for sample data groups WO 1213
QES and LK8060-LAS.

Sincerely,

R. Bruce Christian, CIH
Associate

cc: J. Duncan - CH2
J. Goode - ATK
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Date:
To:
From:
Project:
Subject:

23 December 1996
Bechtel Hanford Inc. (technical representative)
A.T. Kearney, Inc.
ERDF Routine Groundwater Monitoring, Round 1
Volatiles - Data Package No. LK8060-LAS (SDG No. LK8060)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK8060-LAS prepared by Lockheed Analytical Services (LAS). A list of the samples
validated along with the analyses reported and the method of analysis is provided in
the following table.

Sample ID Sample Date Media Validation Analysis
I I _Level

BOJDW7 09/26/96 Water D VOA 8240A (TCL)

BOJDW9 09/26/96 Water D VOA 8240A (TCLJ

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1 992a). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times are assessed to ascertain whether the holding time
requirements were met by the laboratory. Preserved water samples must be
analyzed within 14 days of the date of sample collection. Unpreserved samples
must be analyzed within seven days of sample collection.

If holding times are exceeded, but not by greater than twice the limit, all
associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than twice

( )( )( N 14 i



the limit, all associated detected sample results are qualified as estimates and
flagged "J" and all non-detects are rejected and flagged "UR".

All holding times were met.

* Instrument Calibration and Tuning

Instrument calibration and tuning is performed to establish that the GC/MS
instrument is capable of producing acceptable and reliable analytical data over a
range of concentrations. The initial and continuing calibrations are performed
according to SW-846 methods and all results must meet validation requirements
set by Westinghouse-Hanford (WHC 1992a). An initial multipoint calibration is
performed prior to sample analysis to establish the linear range of the GC/MS
instrument. Continuing calibration checks are performed to verify that
instrument performance is stable and reproducible on a day-to-day basis.

Instrument calibration and tuning were acceptable

* Blanks

Method blank analyses are conducted to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples of a given matrix. No contaminants should be present in the method
blank. Analytical results for analytes present in any sample at less than five
times the concentration of that analyte found in the associated blank are
qualified as non-detects and flagged "U". Common laboratory contaminants
present in samples at less than ten times the concentration of that analyte found
in the associated blank are qualified as non-detects. If a sample result is less
than the CRQL and is less than five times (or less than ten times for laboratory
contaminants) the highest associated blank result, the sample result value is
raised to the CRQL, qualified as undetected and flagged "U".

Tentatively identified compounds (TICs) present in the samples and blanks that
are within plus or minus 0.06 relative retention time units (RRT) of each other
are qualified as undetected and flagged "U" if the sample concentration is less
than five times (or less than ten times for common laboratory contaminants) the
highest blank concentration.

The TIC reported in sample number BOJDW7 at a retention time of 8.73 minutes
was qualified as undetected and flagged "U" due to its close spectral and RRT
match to the TIC reported in the associated method blank.

( ) ( ) I )' i 14 ) '- _



All other method blank target compound results were acceptable.

Trio Blank

One trip blank was identified in this data package. The trip blank sample
number, location and associated field sample number are as follows:

Trig Bank Associated Field Samoles Well Locat'in
BOJDW9 BOJDW7 699-35-66A

No target analytes were detected in the trip blank,

e Accuracy

Matrix Spike/Matrix Soike Duolicate Recoveries

Matrix spike/matrix spike duplicate analyses are used to assess the analytical
accuracy of the reported data and the effect of the matrix on the ability to
accurately quantify sample concentrations. Matrix spike/matrix spike duplicate
analyses are performed in duplicate using the target compounds for which
percent recoveries must be within established laboratory quality control limits. If
spike recoveries are outside control limits, detected sample results less than five
times the spike concentration are qualified as estimates and flagged "J".
Undetected sample results with spike recoveries outside control limits are
qualified as estimates and flagged "UJ". Sample results greater than five times
the spike concentration require no qualification.

All matrix spike/matrix spike duplicate recovery results were acceptable.

Surrogate Recovery

The analysis of surrogate compounds provides a measure of system performance
for individual samples. Matrix-specific surrogate compound recovery control
windows have been established by the laboratory program. When a surrogate
compound recovery is out of the control window, all positively identified target
compounds associated with the unacceptable surrogate recoveries are qualified
as estimates and flagged "J". Undetected compounds with surrogate recoveries
less than the lower control limit are qualified as having an estimated detection
limit and flagged "UJ". Samples with surrogate recoveries less than ten percent
are qualified as estimates and flagged "J" for detects, and rejected and flagged
"UR" for nondetects. Undetected compounds with surrogate recoveries greater
than the upper control limit require no qualification.

All surrogate recovery results were acceptable.

I"( k I ;( ; '._)



e Precision

Matrix Spike/Matrix Soike Duplicate Samples

Matrix spike/matrix spike duplicate results provide matrix-specific information on
the precision of the method for specific target compound classes. Precision is
expressed by the RPD between the recoveries of duplicate matrix spike analyses
performed on a sample. For water samples analyzed using SW-846 protocol,
results must be within RPD limits of plus or minus 20 percent. If RPD values are
out of specification and the sample concentration is less than five times the spike
concentration, all associated sample results are qualified as estimates and
flagged "J" for detects and "UJ" for non-detects. If RPD values are out of
specification and the sample concentration is greater than five times the spike
concentration, no qualification is required.

All matrix spike/matrix spike duplicate recovery results were acceptable.

SpLit Samples

One pair of field split samples were submitted to QES/LAS for analysis as shown
below:

Samle No. Split Sample No. Well No.
BOJCW3 (QES) BOJDW7 (LAS) 699-35-66A

The split sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All split sample results
were within QC limits.

System Performance

Internal Standards Performance

The evaluation of internal standards results provides a means to assess the
stability and sensitivity of the GC/MS system on every analysis. Internal
standard area counts must be within the limits of -50% to + 100% of the most
recent standard. The retention time of the internal standard must not vary by
more than + /-30 seconds of the most recent calibration. If area counts for a
particular internal standard are outside the control limits or the relative retention
time shift is greater than +/- 30 seconds, all associated sample results are
qualified as estimates and flagged "J" for detects and "UJ" for non-detects. If
area counts and retention times are both outside control limits, all non-detect

()( ,:i ;a 4 , -



sample results associated with that internal standard are rejected and flagged
" U R".

Internal standard performance was acceptable.

Compound Identification

The identifications of detected compounds are confirmed to investigate the
possibility of false positives or false negatives. If a compound was incorrectly
reported as undetected, the associated result is qualified as detected (no
qualifier) or as an estimate and flagged "J". If retention time and mass spectral
criteria are not met, all associated results are qualified as unusable and flagged
"R". If it is determined that incorrect identifications were made as a result of
cross-contamination or carryover between analyses, then the affected data are
qualified as unusable and flagged "UR/R".

Compound identifications were acceptable.

" Analytical Detection Levels

Reported analytical detection levels are compared to CRQLs to ensure that
laboratory detection levels meet the required criteria. The CRQL for 2-
chloroethylvinylether was exceeded. Under WHC guidelines, no qulaification is
required. All other laboratory reported analytical detection levels were at or
below the analyte specific CRQLs.

" Completeness

Data Package No. LK8060-LAS (SDG No. LK8060) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

I ;( : 1 1 ,

None found.



REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1988a, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1 988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1 988c, EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1 988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency,
Washington, D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1991, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, Environmental Protection
Agency, Washington, D.C.

WHC, 1 992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October
1993.

WHC, 1 992b, Data Validation Procedure for Radiological Analyses,
WHC-SD-EN-SPP-001, Rev. 2, Westinghouse Hanford Company, 1993-

EPA, 1994a, USEPA Contract Laboratory Program National Functional Guidelines
for Inorganic Data Review, U.S. Environmental Protection Agency,
Washington, D.C.

EPA, 1994b, USEPA Contract Laboratory Program National Functional Guidelines
for Organic Data Review, U.S. Environmental Protection Agency,
Washington, D.C.

WHC, 1994, Validation Statement of Work, Rev. 1, Westinghouse Hanford
Company, 1994.

*1 ~ ~



Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validator in compliance with WHC
procedures herein are as follows:

U - Indicates the compound or analyte was analyzed for and not
detected in the sample. The value reported is the sample
quantitation limit corrected for dilution and moisture content by the
laboratory.

UJ - Indicates the compound or analyte was analyzed for and not
detected in the sample. Due to a QC deficiency identified during
the data validation, the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected.
The associated concentration is an estimate, but the data are
usable for decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and
due to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not
detected in the sample. Additionally, the data is unusable due to
an identified QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated
value. The data may not be valid for some specific applications
(i.e., usable for decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not
be valid for some specific applications ( i.e., usable for decision-
making purposes).
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Appendix 2

Summary of Data Qualification
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SDG: REVIEWER: DATE: 12/23/96 PAGE 1 _OF_
W01213 JAS

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Unknown U BODJW7 Method blank
TIC contamination
(RT =8.73)



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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VOLATILE ORGANIC ANALYSIS. WATER MATRIX. (ug, L)
Page 1 cf

Project: BECHTEL-HANFORD
Laboratory: Lockheed
Case LDG L8060

Sample Number BOJDW7 BOJDW9
Location 699-35-66A 699-35-66A
Remarks Spi Trip Bar*
Analysis Date 10!02/96 11002,96
Sample Date 09/26/96 109,26 96
Volatile Organics
Chloromethane
Vinyl Chloride
Bromomethane
Chlor oethane
Trichlorofluoromethane
Acetone
1,1- Dichloroetheno
Carbon Disulfide
Methylene Chloride
trans-1.2 -Dichloroethen-
Vinyl Acetate
1,1 -Dichloroethane
2 - Butanone
cis-1,2-Dichloroethene
Chloroform
1.1,1 -Trichloroethane
Carbon Tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene

CRDL IResult Q Result Q IResult I 1Result 1 Q Result 0
10
10

10

10
10
10
10'
101
10
10

10
61 J -10

1 0
10

510 U .0 U

SOU 
5 01U -

5 01U I50JlU I
501U
50 U

-5 0 U

-50 U
5 ol U

10JU 1
___ 0 U

50 U34 J 
5 01Uf

50 U

5 0 U I
50 U
10 U5 U
50 U

50 U

5 0 U
101 U

5 0 U

cis - 1,3-Dichloropropene

10

1'

50IU
1.61J I
5.0| U
5 01 U
5 U! U

201 U

5 .U U

50 U
50! U
5 0, U

5 , U
-- __________________________ 5.0 U---------s-- ___ - ___

1.2- DichloroDro Dane 10 50i U
. . .. - i-. ___

Bromodichloromethane
2-Chloroethylvinyleher

10 5.0i U
5 01 U
;5 u U
201 U

5 O U I
10 I10 50U50U

S -- S U: 5 0 U
101 5 2ILU_ 5 0U U

5 0U1 5 0 U1
10 5.0 U I 501U
10 14 J 50U

0 50F 50
6i 5 IOIUV U

ldj 50;U 50U 

I-

I - --~ 2

Result Q

L- ----

Result Q

-__f-i

Result Q Result Q

-

-7--
____ -

- - -___ --

4-Methyl-2-pentmnone 101 2.3 J 1 Uow I
10 5 OIU 5 0u

Toluene _ 0 1 5.0U U _ 5 0_ 1 I
trans- 1,3-Dichoropropene
2- Hexanone
1,1,2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m.p -Xylene
o-Xylene
Styrene
Bromoform
1.1.2,2-Tetrachloroethane
1 .3-Dichlorobenzene
1.4-Dichlorobenzene
1.2- Dichlorbenzene

10
10

10

5 0
3.0
5 0
5.01

U
J-

U

5 OIU

50U _

501U
S O U I

1111
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LOCKHEED ANALYTICAL SERVICES
GC/MS FOR VCLATILE ORGANICS
8 240 VOLATILES

Client Sample ID: 80JDW7 LAL Sample 10: L806 -2
Date Collected: 26-SEP-96 Date Received: 28-SEP-96
Date Analyzed: 02-OCT-96 Analytical Dilution: L
Matrix: Water Analytical Batch ID: 100226-8260-El

Preparation Dilution: 1 00

SURROGATE RECOVERY QC Limits
11,2-Dichloroethane-d4 95% 84-122
[Toluene-d8 I 103V 87-117
Bromofluorobenzene 105% 83-118 i

PRACTICAL DATA
CONSTIIUENT CAS NO. RESULT QAkTITATIoN LIMIT QUALIFIER(s)

ug/L ug/L

Chloromethane
Vinyl Chloride
Bromomethane
Chloroethane
Trichlorotluoromethane
Acetone
1,2-Dichloroethene
Carbon Disulfide
Methylene Chloride
trans-1,2 -Dichloroethene
Vinyl Acetate
1,1-Dichloroethane
2-Butanone

cis-,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
1, 2 -Dichloroethane
Benzene
Trichloroethene
1, 2 -Dichloropropane
Bromodichloromethane
2-Chloroethylvinylether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone

1,1, 2-Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m,p-Xylene
o-Xylene
Styrene
Bromoform
1, 1, 2, 2 -Tetrachloroethane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

74-87-3

75-01-4
74-83-9
75-00-3
75-69-4
67-64-1
75-35-4
75-15-0
75-09-2

156-60-5
108-05-4

75-34-3
78-93-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
71-43-2
79-01-6
78-87-5
75-27-4

110-75-8
108-10-1

10061-01-5
108-88-3

10061-02-6
591-78-6

79-00-5
127-18-4

124 -48-1

108-90-7
100-41-4

136777-61-2
95-47-6

100-42-5
75-25-2
79-34-5

541-73-1
106-46-7
95-50-1

US 2.8 SSTANDAPD Page 1

<5.0
<5.0

<5.0
<5.0
<5.0

4.21
<5.0
<S .0

<5.0
<5.0
<10.
<5.0
3.4

<5.0
<5.0
<5.0

1.6
<5.0

<5.0

<5.0

<5.0
<5 .0
<20.
2.3

<5.0

<5.0

<5.0
3.0

<5.0
<5.0
<5.0
<5.0

<5.0
<5.0

<5.0
<5.0

<5.0
1.4

<5.0
<5.0

<5.0

5.0
5.0
5.0

5.0

5.0
10.
5.0

5.0
5.0
5.0

10.
5.0
10.

5.0
5.0

5.0

5.0

5.0

5.0

5.0

5.0
5.0

20.
10.
5.0
5.0

5.0
10.
5.0

5.0

5.0
5.0
5.0
5.0

5.0
5.0

5.0
5.0
5.0
5.0

5.0

LJ5185STANDARD Page I



LOCKHEED ANALYTICAL SERVICES
2C/MS FOR VOLATILE ORGANICS

TENTATIVELY IDENTIFIED COMPOUNDS

1240 VOLATILES

Client Sample ID:
Date Collected:
Date Analyzed:

Matrix:

B0JDW7

26-SEP-96
02 -OCT-96
Water

LAL -ample ID:
Date R2ceived:
Analytical Dilution:

Analytical Batch ID:
Preparation Dilution:

L8060 -2
28-SEP-96

100296-8260-11
1.00

Number of TICs found: 1
CONCENTRATION UNITS:

(ug/L cr ug/Kg) uq/L

___________________________________________ - r - -rEST.

-- S NUBE----CAS NUMBER I COMPOUND NAME
RT

EST.
CONC. QI

_ _ _ _ _ _ _ jnknown8.730 14

21

31

5 1
61

71

_______ ________________ i 3 ti

LJ5185STANDARD
1 age

( )I I 1-11

1
2

3
4

5
6
7

8

9

10

11

12

13
14

15
16
17
18
1
2

2
2
2

2
2
2
2

2

PageI
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LOCKHEED ANALYTICAL SERVICES
KC/MS FOR 'VOLATILE ORGANICS
p240 VOLATILES

Client Sample ID: B0JDW9 LAL Sample ID: L8060-7
Date Collected: 26-SEP-96 Date Received: 28-SEP-96
Date Analyzed: 02-OCT-9% Analytical Dilution: L
Matr.x: Water Analytical Batch ID: 100296-8260-El

Preparation Dilution: 1.00

SUPEROGATE ' RECOVERY QC Limitas
1,2-Dichloroethane-d4 95V 84-122
IToluene-d8 103V 87-117
Bromofluorobenzene 105V 83-118

PRACTICAL D=A
CONSTITUENT CAS NO. RESULT QUANTITATICO LIIT QUALIFIER (s)

ug/L UgfL

Chloromethane
vinyl Chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Carbon Disulfide
Methylene Chloride
trans-1,2-Dichloroethene
Vinyl Acetate
1,l-Dichloroethane
2 -Butanone
cis-1,2-Dichloroethene
Chloroform
1,1,1-Trichloroethane
Carbon tetrachloride
1,2-Dichloroethane
Benzene
Trichloroethene
1,2-Dichloropropane
Bromodichloromethane
2-Chloroethylvinylether
4-Methyl-2-Pentanone
cis-1,3-Dichloropropene
Toluene
trans-1,3-Dichloropropene
2-Hexanone
1,1,2 -Trichloroethane
Tetrachloroethene
Dibromochloromethane
Chlorobenzene
Ethylbenzene
m,p-Xylene
o-Xylene
Styrene
Bromoform
1,1,2,2-Tetrachloroethane
1.3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

74-87-3
75-01-4
74-83-9
75-00-3
75-69-4
67-64-1
75-35-4
75-15-0
75-09-2

156-60-5
108-05-4
75-34-3
78-93-3

156-59-2
67-66-3
71-55-6
56-23-5

107-06-2
71-43-2
79-01-6
78-87-5
75-27-4

110-75-8
108-10-1

10061-01-5
108-88-3

10061-02-6
591-78-6

79-00-5
127-18-4
124-48-1
108-90-7
100-41-4

136777-61-2
95-47-6

100-42-5
75-25-2
79-34-5

541-73-1
106-46-7

95-50-1

LJ5185STANDARD

<5 .0
<5 .0
<5.0
<5.0
<5.0
<10.
<5.0
<5.0
<5.0
<5.0
<10.
<5.0
<10.
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<20.
<10.
<5.0
<5.0
<5.0
<10.
<5 .0

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

5.0
5.0
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
10.
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
20.
10.
5.0
5.0
5.0
10.
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0

Page 1
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LOCKHEED ANALYTICAL SERVICES
r3C/MS FOR VOLATILE ORGANICS
TENTATI'VELY IDENTIFIED COMPOUNDS
8240 VOLATILES

Client Sample !D: BOJDW9 LAL Sample ID: L8060-7

Date Collected: 26-SEP-96 2ate Received: 28-SEP-96

Date Analyzed: 02-OCT-96 Analytical Dilution: 1
Matrix: Water Analytical Batch ID: 100296-8260-El

Preparation Dilution: 1.00

Number of TICs found: 0
CONCENTRATION UNITS:

(ug/L or ug/Kg) ug/L

I I I (EST.
CAS NUMdBER COMPOUND NAM RT CONC. Q

4

51
61

71
81
91

101

121
131
141

191
-01
211

21 1 ____ _ _

-31

2s

261
271

281__ _ _ _ _ _ _1_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 _ _ _ _ _ _ _ _ _ _ _

_ __2_ ____91_ _ _ ~

(2- 2
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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L hc ,cd tinvironmental Sv'IcTjjj. ,' cc I
LocC1hCed Analvtical Scrvices
"'5 Kcly Jolnsonl L)nve I .. 1 Vq.., Ncvaia 89119-1705
r1eephone 702-3I-0220 XiX)-5X2-76N) Fac.N1iide 702-1. -h 14,

LOCKHEED MAR TIN

November 18, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
P.O. Box 969
1022 Lee Boulevard
Richland, WA 99352

RE: Log-in No.: L8060
Quotation No.: Q400000-B
SAF: B96-194
Document File No.: 0928596A
BHI Document File No.: 401
SDG No.: LK8060

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 28 September 1996.

The temperatures of the two coolers upon receipt were 2 and 31C. Sample containers
received agree with the chain-of-custody documentation. All sample containers were received
intact. Samples were received in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Mary Wolf at (702)
361-3955 ext. 311.

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely,

Mary K. Wolf
Client Services Representative

cc: Client Services
Document Control

A2LA, ISO/EC Guide 25. Section 13.2: 'Me following tesult3 relite only to chose samples iested. This report shall not be reproduced except in full. without the
wriuen approval of LAS.
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Lockheed Analytical Services Log-in No.: L8060
Quotation No.: Q400000-B

SAF: 896-194
Document File No.: 0928596A

BHl Document File No.: 401
SDG No.: LK8060

Page No.: 3

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method 8240

Analytical Batch 100296-8260-E1

NOTE: Client sample BOJDW9 (L8060-7) was the native sample used for the Matrix
Spike (4220OMS) and Matrix Spike Duplicate (4220OMSD).

The 4220OMS, 4220OMSD, and Laboratory Control Sample (4220OLCS)
contained several compounds in addition to the five (5) required spike
compounds.

The samples were analyzed within the required holding time on October 2, 1996. All

associated tunes, initial and continuing calibrations met criteria. There were no target

compounds detected in the Method Blank (42200MB). Surrogate recoveries were within QC

limits. Compound recoveries were within QC limits in the 4220OMS, 4220OMSD, and

4220OLCS. The Relative Percent Differences (RPDs) between the 4220OMS and 4220OMSD

recoveries were within QC limits. All samples met internal standard area counts and retention

times method criteria.

November 18, 1996Prepared By
Patricia Lonergan

~O~O4~
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R*194-8SPall"
Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES£ 694 aA 1 9

o'ector Cwmpany Contwct Telephone No. Project Coordinator Data Turnaround

Al Rizzo/ Bob Fahlberg / Bruce Ford 372-9176 Koerner. CC 45 Doy%

'mje Designation Sampling Location SAF No.

ERDP Routine Oroundwatr Monitoring 200 Welt 896-94
Herld IA-gbauk N h Mcjb-,d of cotwn

ce Chest Nil. 
Ship.,gnjk ~min

ihipped To llTdire Properly No. Rill of Lading/Air Bil N

SI wL A No-" I HNO) Op I ClC lI2sO4tOpw Cod aC CoolIC 2HIO4kl.I NoMw HNO oppH
OSSIBLESAMPLEIIAZARDS1 MARKS Preservation 4 <2CoolC co.A C <2

p p .0 p a~* p p P Pp
Type ofContalner ____so__ _______

N o. c Contalrn e r(s)

pedal Ilandling and/or Storage o'OlUmt IL Xtre 40r~ 250MI 50si 5OkrI 50Omi 5o svd IL
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-(I). AItySCIA To Lkw.l A .l"rY, TOX - 9020 IC A One - DS - i0o I NOLNW C but 14 Coo, A±*o.

19.010 l)w b0 2c32 C5ssbo
((')4r~dkT-I I A Zr

SANIPLE ANALYSIS

Sample N . .iauix Sane - - ___ S.mpl. Tme --

0JDW7 Water G _ _

OjDW8 Water 2 r-- Z -

'tOJDW9 Water

SPECIAL iNSTRUCONS Manx

CHAINOF POSSESSION S gnfPrInt Nanes Ne

-DB D~wws (1) lCP Ma.4I - 6010A (TAL). IC? MeAtAI - 6010A (SW446) (Ld. Tol. Aaewc - 7OW - (FAA). so -SO
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Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B96-194-8 2 o

.ollector Company Contact Telephone No. Project CoordInator Date Turnaround
Al Rizzo/ Bob Fahlberg /qy Bruce Ford 372-9176 Koerner. CC 45 Da%-

'rnjer Designation Sampling locatin SAF No.
ERDF Rotitine GroundwAler Nionitorimg 200 Wcsi B96-194

Ice Chest NO. Fitld Logbook Nn. Method of S pmeni

ihippd To . t l.Ite lrwperty N... 11111 of IadLntU r 14111 N1.
Lockheed - - L± C 7 3K _J

POSSIBLE SAMPLE IIAZARDSIREMARKS Pvmadon IlsopH<2 HN. Nc wpH <1

Unknown P-. A

Type of Container
4 4 1

No. of Container(s)

Special Ilandling and/or Storage Volme IL IL 40rm
Cool to -SC

TeiWww.U-" u iwa~- 1 VOA-$240A
cTtLI

SAMIPLF ANAllSIS

I 1,. .- p~ I w

BJOJW9 Wat/r C,

SPECIAL INSTRUCTIONS Maa"sx
CHAIN OF POSSESSION Sign/Print N..mes No" -
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

GC/MS ORGANIC DATA VALIDATION CHECKLIST

VALIDATION A CD
LEVEL: A BE

PROJECT: DATA PACKAGE:

VALIDATOR: orDMih, LAB: DATE: 1- -
CASE: SDG: L.kl, '?>Nc

ANALYSES PERFORMED
CLP Volaties J 'W-846 6240 SW-846 8260 CLP 0 SW-846 8270 - 846(cap columni (pecked columni Semvoiulees (cap columrn -Acked coumn

SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present? . . . . . No N/A
Is a case narrative present? . . . . . . . . . . ... No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . .. . . . . Yes No N/A
Comments:

M Ikk . -;



WHC-SO-EN-SPP-002, Rev. 2

GC/MS ORGANIC DATA VALIDATION CHECKLIST

3. INSTRUMENT TUNING AND CALIBRATION

Is the GC/MS tuning/performance check acceotable? . . . . .. . Yes No

Are initial calibrations acceptable? . . . . . . . . . . ..  Yes No

Are continuing calibrations acceptable? . . . . . . . . . . . es No

Comments:

N/A

N/A

N/A

4. BLANKS

Were laboratory blanks analyzed? . . . . . . . . . . . . .. e s . . No N/A

Are laboratory blank results acceptable? . . . . . . . e. . . . es; . No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . YeS No N/A

Are field/trip blank results acceptable? . . . . . . . . ... . es) No N/A

Comments: [3 o D' -T 'h' la ,A,( - a4 ?Jyte-

5. ACCURACY

Were surrogates/System Monitoring Compounds analyzed? . . . . Yes No N/A

Are surrogate/System Monitoring Compound recoveries acceptable(TYs No N/A

Were MS/MSD samples analyzed? . . . . . . . . . . . . . . . .. Y No N/A

Are MS/MSD results acceptable? . . . . . . . . . . . . . . . e's No N/A

Comments:

-A-
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WHC-SD-EN-SPP-002, Rev. 2

GC/MS ORGANIC DATA VALIDATION CHECKLIST

6. PRECISION

Are MS/MSD RPO values acceptable? . . . . . . . . . . . .. .. Yes) No N/A

Are field duplicate RPO values acceptable? . . . . . . . . . . es .NO N/
Are field split RPD values acceptable? . . . . . . . . . . . . Yes No /A
Comments:

7. SYSTEM PERFORMANCE

Were internal standards analyzed? . . . . . . . . . . . .. . No N/A
Are internal standard areas acceptable? . . . . . . . . . . . . Y No N/A
Are internal standard retention times acceptable? . . . . . . . Yes No N/A

Comment-:

8. COMPOUND IDENTIFICATION AND QUANTITATION

Is compound identification acceptable? . . . . . . . . . . . No N/A

Is compound quantitation acceptable? . . . . . . . . . . . . No N/A
Comments: T (. ( I.-75 ( S7 TDo

9. REPORTED RESULTS AND QUANTITATION LIMITS

Are results reported for all requested analyses? . . . . . . . No N/A
Are all results supported in the raw data? . . . . . . . . . . No N/A

Do results meet the CRQLs? . . . . . . . . . . . . . . . . No N/A
Has the laboratory properly identified and coded all TIC? . . . No N/A
Comments:

)A. .J



Date:
To:
From:
Project:
Subject:

23 December 1996
Bechtel Hanford Inc. (technical representative)
A.T. Kearney, Inc.
ERDF Landfill Routine Groundwater Monitoring, Round 1
Inorganics - Data Package No. LK8060-LAS (SDG No. LK8060)

INTRODUCTION

This memo presents the results of data validation on Data Package No. LK8060-
LAS prepared by Lockheed Analytical Services (LAS). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ID Sample Date Media Validation Analysis
Level

BOJDW7 09/26/96 Water D See Note 1

BOJDW8 09/26/96 Water D See Note 1

1 - iCP Metals - 6010A (TAL, lead, tin); Arsenic - 7060 (FAA); Selenium - 7740
(FAA); Mercury - 7470 (CV). Mercury was not validated per BHI instructions
since the analysis had not been requested.

Data validation was conducted in accordance with the WHC statement of
work (WHC 1994) and validation procedures (WHC 1992a). Appendices 1
through 5 provide the following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times for AA and ICP metals are assessed to ascertain
whether the holding time requirements were met by the laboratory. The holding
time requirements is that samples must be analyzed within six months of
sampling.

Holding time requirements were met for all samples.

00000.1



* Blanks

Calibration Blanks

A calibration blank must be analyzed immediately after each initial and continuing
calibration verification. The blank must be analyzed at the beginning of the run
and after the last analytical sample. In the case of positive blank results,
samples with digestate concentrations (in ug/L) of less than five times the
highest amount found in any of the associated blanks have had their associated
values qualified as non-detected and flagged "U". Samples with concentrations
of greater than five times the highest blank value do not require qualification.

In the case of negative calibration blank results, if the absolute value of any
calibration blank exceeds the Instrument Detection Limit (IDL), all nondetects are
qualified as estimates and flagged "UJ", and all positive results within two times
the absolute value of the blank result are qualified as estimates and flagged "J".
The qualification is applied only to results generated between the associated
unacceptable calibration blank and the nearest acceptable blank.

Due to positive initial and continuing calibration blank results, aluminum results in
samples BOJDW7 and BOJDW8 were qualified as nondetects and flagged "LU".

Due to positive initial and continuing calibration blank results, chromium results
in samples BOJDW7 and BOJDW8 were qualified as nondetects and flagged "U".

Due to positive continuing calibration blank results, cobalt results in samples
BOJDW7 and BOJDW8 were qualified as nondetects and flagged "U".

All other initial and continuing calibration blank results were acceptable.

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations (in ug/L) less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less

0 0oo)0 00



than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

Due to positive preparation blank results, the iron results in samples BOJDW7
and BOJDW8 were qualified as nondetects and flagged "U".

All other preparation blank results were acceptable.

Accuracy

Matrix 9pika

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75% to
125%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally, for
samples with a spike recovery greater than 125% and a sample result less than
the IDL, no qualification is required.

All matrix spike recovery results were acceptable.

Laboratory Control Samole Recovery

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be digested or distilled and analyzed with every
group of samples which have been prepared together. The performance criteria
for solid LCS samples are established through interlaboratory studies coordinated
by a certifying agency (e.g., EPA or an independent commercial supplier). One
liquid LCS is digested and analyzed for each sample batch that contains water
samples. The results are compared against the control limit of 80-120% as
required by the WHC data validation guidelines (WHC 1992a).

All LCS results were acceptable.

* Precision

Laboratory Duplicate Samples
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Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
35% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ". The
performance criteria for aqueous laboratory duplicates are an RPD less than 20%
for positive sample results greater than five times the CRDL or plus or minus the
CRDL for positive sample results less than five times the CRDL. Sample results
outside the criteria are qualified as estimates and flagged "J/UJ".

All laboratory duplicate recovery results were acceptable.

ICP Serial Dilution

The ICP serial dilution is used to determine whether significant physical or
chemical interferences exist due to the sample matrix. If the sample
concentration is greater than or equal to 50 times the IDL for an analyte and the
%D is greater than 10%, the associated data is qualified as an estimate and
flagged "J".

All ICP serial dilution results were acceptable.

0 Furnace AA Quality Control

The post-digestion analytical spike is analyzed to determine the extent of
interference in the digestate matrix. When the result of the analytical spike
analyses exceeds the control window of 85 to 115 percent recovery and the
absorbance of the sample is greater than fifty percent of the analytical spike
absorbance, then the sample must be reanalyzed using the MSA. The duplicate
injections and the analytical spike recoveries establish the precision and accuracy
of the individual GFAA determinations.

Dup2licate Injections

Each furnace analysis requires a minimum of two injections (burns), except for
full MSA. For concentrations greater than the CRDL, the duplicate injection
readings must agree within 20% RSD or CV. If these requirements are not met,
the analytical sample must be rerun once (i.e., two additional burns). If the
readings are then still outside the QC limits, the result is qualified as an estimate
and flagged "J".

All duplicate injection results were acceptable.
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Analytical Soike Recoveries

For all samples whose analytical spike results are outside the 85 to 115 percent
control limit, but whose absorbances are <50 percent of the analytical spike
absorbance, the samples were qualified as estimates and flagged "J". In cases
where the analytical spike recovery was <10 percent, non-detect results were
rejected and flagged "UR".

All analytical spike recovery results were acceptable.

Snlit Samnles

Two pairs of field split samples were submitted to QES/LAS for analysis as
shown below:

Sample No.
BOJCW3 (QES)
BOJCW4 (QES)

Split Sample No.
BOJDW7 (LAS)
BOJDW8 (LAS)

Well No.
699-35-66A
699-35-66A

The split sample results were compared using the validation guidelines for
determining the RPD between a sample and its duplicate. All split sample results
were within QC limits.

" Detection Levels

Reported detection levels are compared against CRDLs to ensure that laboratory
detection levels meet the required criteria. All reported laboratory detection
levels met the analyte specific CRDL.

" Completeness

Data Package No. LK8060-LAS (SDG No. LK8060) was submitted for validation
and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to blank contamination, the aluminum, chromium and iron results in samples
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BOJDW7 and BJDW8 were qualified as nondetects and flagged "U". Due to a
negative continuing calibration blank result, the cobalt result in sample numbers
BOJDW7 and BJDW8, both nondetects, were qualified as estimates and flagged
"UJ". Data flagged "J" indicates that the associated concentration is an estimate,
but under WHC guidelines, the data may be usable for decision-making purposes.
All other validated results are considered accurate within the standard error

associated with the methods.
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Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with WHC
guidelines are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).



Appendix 2

Summary of Data Qualification
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SDG: REVIEWER: DATE: 12/23/96 PAGE LOF..L_
W01213 RBC

COMMENTS: No qualifiers assigned.

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Aluminum U BOJDW7, BOJDW8 Positive blank
result

Chromium U BOJDW7, BOJDW8 Positive blank
result

Cobalt UJ BOJDW7, BOJDW8 Negative blank
result

Iron U BOJDW7, BOJDW8 Positive blank
result



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, WATER MATRIX. (ug/L)

Project BECHTEL-HANFORD
Laboratory: Quanteria

ISDG: LK8060

Page__1 __ of_1

Sample Number 80MW7 BGMW8 _

Location 699-35-66A 69-3S-6A
_ _ _ _ Rb~~Fised_ _____ __

Remarks Sp§i Split
Sample Date 09/26/96 09/26/96
Inorganic Anatlles CRDL Result Q Result Q Result 0 Result 0 Result Q Result Q Result 0 Result 0 Result Q Result Q
Aluminhum 20 63.7 U 58.1 U
Antimony 6 4.0 U 4. U
Arsenic 1 3.0 U 3.81
Barium 20 40.8 40.21
Beryllium 0.5 1.0 U 1. U I
Cadmium 0.5 4.0 U 4.- U
Calcium 500 43800 -330CI

Chromium I 17.9 U 20.5 U
Cobalt 5 4.0 UJ 4. UJ
Copper 2.5 6.0 U 6.0 U
Iron 10 84.7 U 60.3 U
Lead 0.3 2.0 U 2. U
Magnesium 500 13000 12800
Manganese 1.5 3.4 2. U
Mercury 0.2 0.20 U 0.2C U
Nickel 4 10.0 U 10. U
Potassium 500 5530 5260
Selenium 5 4.0 U 4.0 U
Silver 1 5.0 U 5.0 U
Sodium 500 21500 21500
Thalflum 1 3.0 U 3.0 U
Vanadium 5 24.9 - 25.8
Zinc 2 9.3 3. U
Tin 100 33.0 U 33- U

Case



CLP

I
INORGANIC A'NALYSES DATA SHEET

Lab Name: L.A.S_ Contract: BECHTEL

CLIENT ID NO.

B0JDW7

Lab Code: LOCK Case No.: 926BHT SAS No.: SDG No.: L8060W

Matrix (soil/water): WATER

Level (low/med):

% Solids:

LOW

Lab Sample ID: L8060-12_

Date Received: 09/28/96

0.0

Concentration Units (ug/L or mg/kg dry weight) : UG/L

Color Before:

Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

COLORLESS

COLORLESS

Analyte

Aluminum-
Antimony_
Arsenic__
Barium
Beryll T
Cadmium_
Calcium__
Chromium_
Cobalt_
Copper_
Iron_____
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium_
Silver_
Sodium
Thallium_
Vanadium_
Zinc_

Concentration

63.7
4.0
3.0

40.8
1.0
4.0

43800
17.9
4.0
6.0

84.7
2.0

1_000
3.4

0.20
10.0
5530

4.0
5.0

21500
3.0

24.9
9.3

Q

E

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

P

F_
F_
P-
P_
P_
P~
P_
PF
P_
P
F
PA
P_
AV
P_
P

F_
P
P-
F_
P_
P_

uY
(9

Texture:

Artifacts:

Comments:

FORM I - IN
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CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S_

CLIENT 1D NO,

BCJDW7
Contract: BECHTEL__

Lab Code: LOCK_ Case No.: 928BHT SAS No.. SDG No.. L8060W

Matrix (soil/water): WATER

Level (low/med) :

% Solids:

Lab Sample ID: L8060-12_

Date Received: 09/28/96LOW

0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

Color Before:

Color After:

CAS No.

7440-31-5

COLORLESS

COLORLESS

Analyte

Tin -

Concentration

33.0

C

U

Clarity Before: CLEAR_

Clarity After: CLEAR.

Q M

Texture:

Artifacts:

Comments:

FORM I - IN
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CLP

INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S

Lab Code: LOCK

Contract: BECHTEL

Case No.: 928BHT SAS No-:

CLIENT ID NO.

BOJDW8

SDG No.: L8060W

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L8060-13_

Date Received: 09/28/96LOW

0.0

Concentration Units (ug/L or mg/kg dry weight) : UG/L_

Color Before:

Color After:

CAS No.

7429-90-5
7440-36-0
7440-38-2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-96-5
7439-97-6
7440-02-0
7440-09-7
7782-49-2
7440-22-4
7440-23-5
7440-28-0
7440-62-2
7440-66-6

COLORLESS

COLORLESS

.Y.

Analyte

Aluminum_
Antimony-
Arsenic_
Barium
Beryll'im
Cadmium_
Calcium__
Chromium_
Cobalt___
Copper___
Iron_
Lead-
Magnesium
Manganese
Mercury_
Nickel
Potassium
Selenium_
Silver_
Sodium-
Thallium_
Vanadium
Zinc_

Concentration C Q

58.1 _____

_ 4.U
3.8 B

40.2 B
1.0U _

4.0U 
43300
20.5
4.0 ;T _

6.0 U
60.3 J3
2.0 U

1_800
2.0 _ _

0.20 U
10.0 U
5260
4.0 U
5.0U 

21500 E
3.0 U

25.8 B
3.0U 

Clarity Before: CLEAR-

Clarity After: CLEAR_

M

'p~
F_
F_
P_
P_
P_
P_
P
P_
P_
P_
F
P
P
AV
P_
P_
F
P
P
F_
P_
P_

U

UT

U

Texture:

Artifacts:

Comments:

FORM I - IN

/C
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Lab Name: L.A.S

Lab Code: LOCK__

CLP

INORGANIC ANALYSES DATA SHEET

Contract: BECHTEL

Case No. : 928BHT SAS No. :

CLIENT ID NO.

BOJDW8

SDG No. : L8060W

Matrix (soil/water): WATER

Level (low/med):

% Solids:

Lab Sample ID: L8060-13

Date Received: 09/28/96LOW__

_0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Color Before:

Color After:

CAS No.

7440-31-5

COLORLESS

COLORLESS

.Y. I -

Analyte Concentration

Tin_ 33 .0

C

U

Q0

Clarity Before: CLEAR.

Clarity After: CLEAR.

M

Texture:

Artifacts:

Comments:

FORM I - IN

/Z, Csi
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed EnvironmentaJ Systems & Technniopies Co
Lockheed Analytical Serviecs
975 Kelly Johnson Drive Las Vegas. Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facamnde 702-361-8146

LOCKHEED MARTIN

November 18, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
P.O. Box 969
1022 Lee Boulevard
Richland, WA 99352

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
BHl Document File No.:
SDG No.:

L8060
Q400000-B
B96-194
0928596A
401
LK8060

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on 28 September 1996.

The temperatures of the two coolers upon receipt were 2 and 31C. Sample containers
received agree with the chain-of-custody documentation. All sample containers were received
intact. Samples were received in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Mary Wolf at (702)
361-3955 ext. 311.

"I certify that this data package is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in
this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature."

Sincerely,

Mary K. Wolf
Client Services Representative

cc: Client Services
Document Control

A2LA. ISO/IEC Guide 25, Sectca 13.2: The following results rtlte only to thow samplis s". This report shall not be reproduced except in full. without dhe
wricsen approval of LAS.
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Lockheed Analytical Services Log-in No.: L8060
Quotation No.: Q400000-B

SAF: B96-194
Document File No.: 0928596A

BHI Document File No.: 401
SDG No.: LK8060

Page No.: 1

CASE NARRATIVE
INORGANIC METALS ANALYSES

WATER

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,

initial and continuing calibration blanks, method blank(s), laboratory control sample(s),

ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion)

spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s).

Preparation and Analysis Requirements

0 Two water samples for total metals analysis. The samples were prepared and analyzed

as LAS Batch 928BHT and analyzed for selected analytes as requested on the chain
of custody. Samples BOJDW7 (L8060-12) and BOJDW8 (L8060-13) were used for
matrix spike, duplicate, post-digestion spike and serial dilution analyses. All flags due

to the performance of the above-mentioned QC samples are also associated with every

sample digested with this batch.

Holding Time Requirements

0 All samples were analyzed within the method-specific holding times.

Method Blanks

* The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control

All Internal Quality Control were within acceptance limits with the following

exceptions:

* In the analysis of sodium, the percent difference of serial dilution slightly exceeded the

10% control limit. This may be due to physical interferences. All sodium results are
flagged with an "E".

Sample Results

00M)AZI 0



Lockheed Analytical Services Log-in No.: L8060
Quotation No.: Q400000-B

SAF: B96-194
Document File No.: 0928596A

BHI Document File No.: 401
SDG No.: LK8060

Page No.: 2

0 The following methods and qualifiers are reported on the basis of the techniques

employed to perform the analyses:

Method 6010A "P" ICP-AES
Method 7000A "F" GFAA
Method 7470A "AV"Cold Vapor AA

Nalini Prabhakar 11/18/96

Prepared By Date
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Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESi ,96-194-8 "w I f

Collector pmm CaUfact Telephone Ne. Projetd Coordinator Data Turnaround
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Bechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B96-194-8 zw or 2

Collector Company Contact Telephone No. Project Coordinator Data Turnaround
Al Rizz/ Bob Fahlberg Bruce Ford 372-9176 Koemer. CC 45 Days

Project Designation Sampling Location SAF No.
ERDF Routine Groundwater Monitoring 200 West 896-194

Ice Chest No. Field Lgbook No. Method of Shipment

13 6- ')10 Ei F / - 1,! Felrc F E,-1 7 -,

$hipped To Ufite Property No. 111 orLadIng/AIr Hill No.

Lockhted L 2-() - Q yfi2-
POSSIBLE SAMPLE ILAZARDS/RENIARKS "ret3NO

Type of Container 
_

4 4 5
No. of Containerts)

Special H andling an/or Sterage Vyhume IL IL 4omi

Cool to -4C __
T.amobm-99 tao-29 VOA-82JOA

SAMPLE ANALYSIS

Sample No. Mlatrix * Sarnple Dae Saapk Tune

8BJV9 Water ' '-

SPECIAL INSTRUCT IONS marix

CHAIN OF POSSESSION Ngn/Prinl Names __ son
SE -Srev

/ 1 SL - sd p
A-1~ 
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fsiW hod By Dowkn B oul'n T -Thw

LI -V;,
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C D E

LEVEL:

PROJECT: (\C A4U . DATA PACKAGE: -Y-10GO -- .4-

VALIDATOR: LAB: - DATE: \ (, . 1

CASE: SDG: LICqC o--

ANALYSES PERFORMED

0CP 0 CLPFAA 0 CLPMO 0 CLP/Cyde e

G4enCP 0 SW-846GFAA 0 sw44eMa E3 0W-Ud (3 0

SAMPLES/MATRIX

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Yes No

Is a case narrative present? . . . . . . . . .. . . . . . . . No N/A

Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . . Yes No N/A

Comments:

I.7



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . Yes) No N/A

Are initial calibrations acceptable? . . . . . . .. . . . . . es No N/A

Are ICP interference checks acceptable? . . . . . . . . . . . . es No N/A

Were ICV and CCV checks performed on all instruments? .. . .. Ye No N/A

Are ICV and CCV checks acceptable? . .. . . . . - - .. . Yes cfoI7 N/A

Comments: ScAVc- -w 4_,j w cL( Awc4-4 ) k

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? Y9/

Are ICB and CCB results acceptable? . . .. . . . .. . . . Yes Cii N/A

Were.preparation blanks analyzed? . ... . . . - - . . . .. No N/A

Are preparation blank results acceptable? . .. .. .. . . . . Yes o N/A

Were field/trip blanks analyzed? . . . . .. . - . . .. Yes No N/A

Are field/trip blank results acceptable . . . . . . . . . - . Yes No

Comments: ~CMICC13 4e

5. ACCURACY

Were spike samples analyzed? . . . . . . - . - .. . . Ye No N/A

Are spike sample recoveries acceptable? ... .. . . .. . . . Ye No N/A

Were laboratory control samples (LCS) analyzed? .. ... .. . es No N/A

Are LCS recoveries acceptable? . . . . .. . . . . . . . . . . e No N/A

Comments:



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . - . . . .
Are laboratory duplicate samples RPD values acceptable? .
Were ICP serial dilution samples analyzed? . . . . . . .
Are ICP serial dilution 40 values acceptable? . . . . ..
Are field duplicate RPD values acceptable?
Are field split RPD values acceptable? - . . . . . . . .
Comments: 0 CAL . -.

* . .Yes No N/A
. . . Yes ( N/A

. . . No N/A
- .No NZA~ No

. . . Yes No N/

. . . Yes No

( -_ce

-See- C91( A',C -

7. FURNACE AA QUALITY CONTROL
Were duplicate injections performed as required? . . . . . . . (Y 5 No N/A
Are duplicate injection %RSD values acceptable? .. . . . . .. e No N/A
Were analytical spikes performed as required? .. . . . . . . . No N/A
Are analytical spike recoveries acceptable? . .. . . . . . . Ye No N/A
Was MSA performed as required? . .. .. . . . . . . . . . .. es No N/A
Are MSA results acceptable? . . . . . . . - - - . .. . . . . e No N/A
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . . . . . Ye No N/A
Are all results supported in the raw data? . . . . . . . . . . e No N/A
Are results calculated properly? . . . . . .. . . . . . . . . No NI/A
Do results meet the CRDLs? . . . . . - . - - . . - . . . . . No N/A
Comments:

-L-R
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